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Akira SHINKAT^ and Eiichi SHINKAP^ ! Web Structure of Conoculus 
lyugadinus Komatsu (Araneae ! Anapidae) 


Abstract i Web structure of Conoculus lyugadinus was observed. These webs occurred above the 
surface of streams, and two types of webs were distinguished.One was a horizontal orb-web with 
some suspension threads above the web. The other was basically a horizontal orb-web, but the 
sticky spirals were hung down and reach onto the water suface. In this modified orb-web, the 
attachment of the sticky spiral on the water surface had many fine threads. 

After spinning the sticky spirals, the spider broke every radius part between the hub and the 
inner loop of sticky spirals, and extended every radius toward the periphery of web. As the radii 
were reluxed, distal parts of the sticky spirals of the modified orb-web were floating on the 
stream. These modified orb-webs are therefore “floating web”. 

The type of web tends to be changed by environmental factors of the web site. The floating 
webs were seen in the lower part above the water surface. On the other hand, the true horizontal 
orb-webs were seen in the higher part above the water surface or above dried streams. 

These observations suggest that Conoculus lyugadinus was derived from an orb-weaving 
ancestor, and adapted to the aquatic environment. 
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t ^l.v^aiL'CiDO, ft*) 

rffi(37K¥Rfflt-ri)«j t, ^i\^wmbtLW-mt£mt(r>w,^h^'z>fzmA 
y) —ffi.'n' L "C ^ •5) o 

S^^'HW^f'cT) 3 ij y y"^f4 Anapidae izMt 6 ^ 
h, Levi (1978) (3 4 I) L , ^ 'j ^-4^(3itSSSmmcT^/L? iTTK^tfO*^4 

tfz, ^cofiFcr)'^Mi^b>, ^y)y^y)lli|;^)^yX¥li±(c#i(cy)yT:^^:(ffi94^)$■##oTv^ 

EIMER & N ENTWIG (1982) li Anapidae t Symphytognath- 
idae t L fz^h'§ ^ x— 1 0 , ^ y'A:# Araneidae coRIB 

cob V lzEz.i>^b mg^it'^A±fflc7)ffi9 47y)l¥lLL, Lev, 

(1978) 4 ty He,HER et Nentwig (1982) y)ft3tl±, iL L i--< AT-y)«y)$R'g^T"* 2> *4 

Eberhard (1982) (4-?-y)ffe:i:4’yi'f4St-Anapidae (OXX, i~i:h1b Anapis calima Platnick et 
Shadab, a. heredia Platnick et Shadab, a. sp., Anapisoma simoni Gertsch y)Etty)ffl(COVA'C 
BLX^^ho 

^zt, zt^ii^^izscinmp'tifzhtxifimiibtihzt, 

Z<X>t^ free zone hz is ^^X f'itsp> htli Z t, 4A Anapis heredia T'iilfi 

47§r^d 14A fzht T", I4504^yiy T4^“quaternary radii” A GfL/i A 4 ^ 4"7&^'i9*" 

•So 

L(±ii^A4 7 (-, 3 d y Xxnc7:iXxcomM&iz-z>v^xM^fzh'Z)li^A^;^i^ti6x>X"h 
IP\ ^iZ(ol±t^xmA-mti:hX>iIP^r)X%ho ? G 3') y y"^ y)««i£{coVAt: /Jn 

1S(1940), :tE0 (1964) 4i 4 iy43¥(1973) <7)h<XiX-li'k^^M''^P^'<^htliMlLX^^ho 

^^43-44 9 3') y y"Ay)lli(c(4^< (7)^^*^'#tt1-SA4^ilSLTjo(l, Z<X> 
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tzAA^ti (floating web) ;if^4j b, © ''7K¥R®j X^hho R—@T"^) 9 ^ 

X>mm^Z ^<7)^ < (±**(3# 7 S A 4 (Eberhard, 1977, 

1985; IM-fte, 1984; Sf»0^, 1985; Szlep, 1961) „ ^ A t?', aj#;4 fiS;#;y)/^itli/7X¥Pl«y)J:b^ 
b''4"7 tC'^X^^hP^im^zfZo 7K¥P5ffltc:^S7:)y-¥-illil{3irS*-4"7*d±^:R(C'(f 
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ifetiX Cryptomeria japonica D. Don, Kerria japonica DC., it 9T 9'^ A Hydran¬ 

gea macrophylla Seringe, 7 X Wistaria floribunda DC., T'f' 5 <9)^M.Cirsium sp., A 9 K ') 
Polygonum cuspidatum Sieb- et Zucc- tc t'9:h r>fZo 3 <) A (±M?.t.l^XiIl;|S20~50cin < h 

A:(Oth0tzlitt->vA;A-9^ Leucauge 
magnifica Yaginuma, 9 —y A K 3 'Z 9" 9: Metleucauge kompirensis Bqsenberg et Strand, 9 if A' 
K 3 9 9"9 M. yunohamensis Bos. et Str., F 3 'Z 9"9 Meta reticuloides Yaginuma, 9 if 

s Yy 9"9: Neolinyphia fusca Oi, piva 9"9. Wendilgarda sp. 

P*ii, 1984^(,± 6 I! C 9 n<Pf^mnQ B r t tc, 1985^{± 6 j! C 9 I! <Pmm 7 B r 
tizm&LfZo 3 e b#& 

fzPA BizJz^X^iPco-frLP^'h^fZo 

mx>±^^l±9 7-t3=i(/)^-^P:^^Az>i-9—hJf^{cm)(Z^mi.r:'iM^Lfz, YLX, 9r 
• 3 a ^^^Wtx.fZo tfz, 9L^all‘biAM<P±.APzAf^'t 6 9TAk^hW!i9, 
i L^SP^T'co*? iaiJgLZ-^Zo WFiH LTEIil- 

t'^fz. zcr)9 X(9)m^, (I)i9-i&m:9r^.t7KMt9>fSl,z^9rLtz3 =i9ib'—Wlil± 

(3 =!^(± 7 Xffit:tSt'tVA:^v^)li, <DYy>\zUMLX^^Lfz, YLX, AzWA: 

WcomcomhtlXdWzmmiz-DV^X, (a)WmifzliA-tllzWh6MbiAZL^S^tX"<Pm^, 

Yb, 3 <) 9 9"xcomtiHcom<pmB§i^mmizmhtixi-‘6 z tp^'0rv.(ox", yo 

m^lzA)fz^Xl±, iB'-f 6 VggM*T(4.8V, O.SAcoMitM^) iFS^HZo 

i^m^xn, 3 Ij / ^"^c7)a(±M^2143f0(1984^ : 623^IJ, 1985^ : 1520150)110 L PS 
0#ffl(±3 Ij z 9"x<i)mBM<Pfzid, ^BMUsW • • A9,Wxi-t-^XP^'AiAtifzPA 6 

7 EA^AoIzPAAX^’ 


1 . M<Z)MM\zy)d^X 

3 0 y 9"x<r)mmtim\z^m.xh'^fzW\%. i )„ 

9XdiAzpLt^to^hto'AP^'ofZo fzti, ^T^X)@tlSd^'H) 5 : 7 n 69 (-ifoT 

^-^hfzbb, ^iYtAiifA<PmtfX'yXLti<PXh^o tzttlA, Y L 3^ 

rfh t comb 3 zifhPmihtttHf, «(±S#;69t.l,x S L (Fig. 1 -a), ^7 T'-^'.-B#ii7X¥R 
«i^.i.(Fig. l-b)„ L*^L, iclzj: <0 i 3 I) 9 9^xcr)mcO<pX^hbX^milAii:<Pli, 3=i9'. 
7 :)^'it, 7 X±(cST? 2) Y t Y"i) i) ; Fig. l-c,d)o YX)«(±, zX)9XcomcoM 

^cOfpXMh J: < ^htlihcoxhb, mMcotidW-i^W^mht, PSt/i5E^2143fiJ4^1584 

150 (73.9%) ; 6 ^' Y CO ^ 7 ' 9°comXh o fz 0 

YYT"i±, z(X9x<xmmm.i, oimm, (D7jcd2Rffl, (cEsijcT^ttmtcoc^Tifi^ 

•i) o 

: ^J]mibWbt:,f!ZWiiztX^t:,tifz. 3 y^A±9r^.tA<.mtcombVcpMbmi:> 
tlXc^fz(Fig.l-c,d)o YC03 n5i5;i±^)it?Sii,FLScO(±#-C^) 9, TSI^Ib] ^ L Tl/ 
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Fig. 1 Web types of Conoculus lyugadinus (upper view). 

Horizontal orb-web (a, b). Floating web (c, d). 

The thick lines show suspension threads above the web. 

2~3/4cn|E@l(3^<ipiT, t-tg h-fH)^XCOB :3 

? 41Tt> 5 iottTii^ < , (Fig.l-d)„ 

Table 1 (i, 3 'j / 7'^ 

(2)7R¥r« : < ^htii7K¥nmii, 

373^4) h L T t'' /lo <b M^r •!> 

izm^kmiz 3 zi^sCO-UiX^^tz b (Fig. 1-b), i L f t ximiz 3 

flh o tz (Fig. 1-a) „ 


2. ialH)iSf$( 3 73:^c7)^ t) fFT'tl) 

3 Ij y ffiS®'C'^j7R¥Rffl'C"4)S7^60ttil^—'C"i)o/'7„ -l.lt'ii, ?■?■ 

(Dff^W (Floating web) 

(1) X 9 ■ 9 r 

X <75iifit±f^aoR« ^mh9xcr)hx>t *7F6^tc imtxiihx 
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Table 1 Characteristics of floating web in adult Conoculus lyugadinus. 


Web 

number 

Length 

(cm) 

Width 

(cm) 

The number of 

radii 

The number of 

viscid spirals 

Height of the hub 
above water surface (cm) 

1 

15 

15 

ll+(3)*‘ 

9 

3 

2 

11 

9 

10+(1) 

6 

3 

3 

10 

10 

12+(4) 

9 

3 

4 

13 

13 

14+(5) 

20*" 

3 

5 

13 

14 

13+ (3) 

18*" 

4 

6 

10 

10 

10+(3) 

22*" 

3 

7 

10 

10 

9+(4) 

7 

4 

8 

13 

12 

12+(3) 

11 

3 

9 

9 

9 

12+(5) 

10 

2 

10 

10 

11 

12+(4) 

8 

4 

Average 

11.4 

11.3 

11.5+(3.5) 

8.6*" 

3.2 


* 1 The number of radii above the hub in parentheses. 

* 2 These values contain viscid spirals of the old web. 

* 3 This value does not contain the viscid spirals with * 2 markings. 


:7^ii-rT1c3Io'C*o/S-&v^|i|c/)—< „ icO0$ 

L 2~ 4^< 'j fZc 

(2) r 

(3) 

(4) 3 

3 Ij y Fig. 2 tc^-f i ilZ3 

Z)fz^^tj::b<h&mLX^^ < Ztlztcho zcr>3 aXinmililTlziS.^^ j; 7 iz^hibX 

wmmx^^fzo 

-ftchh, ^^1o\^''^^WlLtzXxl,i, ^ r^<o~AX'±t ^ {0 A), 3 

2-®)„ X ^ t=Wm±.\tLX, 

7Xffi±(3Mi> J: 7 izLx^m^^mizjtm^-^fzo 3 =i^.t^mtx>^,<x,xii3=i:^.±iz§i^ 
lzMi^''^^:^^'^&cWd.LXis 0 (Fig.3), —i#^S(attachment disk) coj: 7 (c 
fZo 7 7 t ct) 

$M^Dtli:Sy)fzO, co^§:S i: iXv^h^ntl^v\ 

■^(3, XXli^l^^X^fzB ::j^^'Z>fzi^±'^^0 Xr^lzM'^fz(Fig. 2-(S))o £«O0#l::3n 

XXliZcOB ::i:^.i:m4mX"^lXv^fz. ^LT, 33 
^^i$li'L^j:^^-(,Xr^.i-3fz^XZL^ ^ fz (Fig. 2-®) „ ZL^^n-mO^OXr ^ iz 
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3 2-@)o XCOfzih, 3 => h^i> t 

tz. rc7)/-^y)(c^r^_hc7)P-QPBl(;(±^fii^*^#^L/2(Fig. 2-(S))„ ^LX, Zcomff^^M’OM 
LT3 3^,J-3ioTv^ofCo -coj; -7 (- L'C^ia < &IXMA- 

fio ^(7)|±:f;, t(c^o/i{Fig. 4)„ 



Fig. 4 The floating web of Conoculus lyugadinus (lateral view in down stream site). Sticky spirals were 
gathered around the periphery of web. 

ot 0, ^ t ^ (i:fe:^I^^'ftl.i>:6^'(Fig.5-®), <1: blzlt 

®:^I^^Ta-tv^/'’(Fig. 5-@)o Zcr,fz^^mmcr>3 a^J±m*^hh 
ti^ o fz (Fig. 5-@, Fig. 6) „ 


® 



Fig.5 Sticky spiral construction in the floating web. The spider span thread from left to right ®, from 
right to left ®, and finished web-buildingd). 
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’<7)^'^c0lic7)3 i^/i (Table 1) o i 

illimJ H c/)«c7) 3 0 co^^^'Mnh^f^fzy^r-f) 6Z t lb m ^iiHz 

ti'otZo 

i i L i ^T"—b :^’r;^tf05| ^Mif'L 

(Fig. 6)„ d, L^g|^*^ib lcm< ibv^V^'b^l^^To/ipJrT-, Z.(r)^ 



Fig.6 The loose radii. After spanning sticky spirals, the spider cuts off every radius part between the hub 
and the inner loop of sticky spirals. Thereafter every radius was extended toward the periphery of 
the web. 

^ i lb;^^ tr tB t T 

^r^s^^i^mn'lfz. 3 =i^ji7}(.iz^ir^^lfzi6iz, Vi)6ib(^tlfz^r^.t^rLiz'!tmL 
Xi^fz3=i^J±, < X .1C7)J: 9 (c LT— 

iw^Lxii^\^miit<^x-, m\itzh^Ym^<7y^ zi^^\i-rmnx'-^\z^^L, 
<r)X-^-ti>t^-mm<^^i\z;^Xtz, tfz, 

^slzMtxh^x^tifZo 
(6) i L ^ i 

zco^vlzLX, b, ^ ^LX, :: L 

—ISlco*^ 

(DpX^RIII (Horizontal orb-web) 

7K¥R«co)t«i!5fIb(i titmtx%h3 :i 
i)fE7Kffi'\ST-y:T(-, yf^miiZ^i>x>X'A^Pimt^x^o 

ii^7':>tZo 
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^«i±i*#:c7)p${,)3S;#;(7)B#{,MSyco|il^fi2|, (Fig. 7)0 ^ 


N=2e 17 1 9 43 33 33 9 



Fig.7 Frequency distribution of web-types. ”N” means the number of observed webs. The floating webs 
occurred in both juvenile and adult webs. 


a . «co{3Ag:6^'®1-ri>±^^, b . c . ftcoTS’ 

i t t^ht^-ofz (Table. 2)„ 

1985^tc-«o.l t b(3?Sb^<sbi)/i4btc, 7X¥Rli?:?S^Tv^it b«7)tag L-C, -^<7)^1*^' 
BuKtba ~ c coi"co^#(C'g'i^T'5>*‘^ii^'C^/.:(Table3)„ Hit/;279fl|c07X¥RIHi7)9 
238^11 (85.3%)*^', a~cc 0 9 i b— 

9, ?mcbig)2,^b^ir7Kffi±-C"7R¥R«^®o 

T^ /i ^ ^ f±41f?ij (14.7%) (3T ^o o 

# li 

4-Ill<7)IS*T"MBJ§ LtzJ^ilz, 3 9/ coliititii ^hibX S^ T''43 9, :i ct) ’ 

j:9//o LALirb^A, 39 

/ co«l±*7Feg(c (i Rfflco—ftf-* 9 , / T^s t 7 / SfiS ? tlT § A'lt T" 

#)^o -f-LT, ■ V ^^.cr>mS.‘^li^Mfz't^ b =1 r ^ t ^ r ^.comizU^mW: 

? 4i4i(f7K.¥Hlfib tc^L, a =!^i)^':$' t^ b t (of^lzUiS^ t tchhlfT 
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Table 2 The relationship between web types and the conditions of web sites. 


Hight of the hub 

webs above water surface 

(> 10cm; Yes) 

Absence of water 

under the web 

(Absence ; Yes) 

Velocity of 

current 

(Rapid; Yes) 

Web type 
(Horizontal; H 
Floating;F) 

1 

Yes 

- 

- 

H 

2 

Yes 

- 

- 

H 

3 

Yes 

- 

Yes 

H 

4 

Yes 

- 

- 

H 

5 

Yes 

Yes 

- 

H 

6 

Yes 

- 

Yes 

H 

7 

Yes 

- 

Yes 

H 

8 

- 

Yes 

- 

H 

9 

- 

Yes 

- 

H 

10 

- 

- 

Yes 

H 

11 

- 

- 

Yes 

H 

12 

- 

- 

- 

F 

13 

- 

- 

- 

F 

14 

- 

- 

- 

F 

15 

- 

- 

- 

F 

16 

- 

- 

- 

F 

17 

- 

- 

- 

F 

18 

- 

- 

- 

F 

19 

- 

- 

- 

F 


Table 3 The conditions of the sites of the horizontal orb-web. 


Conditions of web sites 

The number of webs in each condition 


(b) above the objects such as stones or rocks. 

. 191 238* 





* The actual number of observed webs. 
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Mhzt nTtg^^f'tTT''7R¥Rllll^?ftoTi^/;i i, 

^'fbcoSH(c^oTv^l>(7);^'fe^nfL^:v^„ /iixli', ilfSatK-—S«*oT, -?-ixm*^'iSliii 

atc-ii-J:, ^cox i tc^ tli, < 3 IJ yr^*^'7X(c?^<'(Sl?L/s^^t 

i\:LtzfzMz^tr^fzi,<7:iT$)^Vo 3 ^) / ^'^^mMtrW^xzy^izxtiXi^ < t, ^ 
coR(C7K^AflTi3*^^v^Pfi9a't—0ll<"»^^^T"^^T"L^ 7„ ^coX 3 
i 3 Ij X^AVKi<z^^<ik^LX'^'>6z.ti<hXho \S]mzm(Z)miiZ'3'^->Xi)7KizM-f^Mm 

mz%%^m'^ X.hfz>x<x>^?x}z LT, 3 

^9o ?iSt^O±jtgl5^t"(±?^7Xm*^'^bJ6'C±|; <t < (7X*^'^ 

^fz, ?jiE7R±T"C0i£||i|^rai^PX<^X.T^^.|.„ Z(Dfzib, TXItiiTR^RIII^ 
tmm^rifzo 3 0 y xxcommMmi:xtiixB^^xi:x -? 

iz, ZcoyX(Oi§:m^ftbli^MXiP3m^?i6yxxi^tltlW—V^i. fzfX, 

=Srv^i X t^j: i>X\ Zti^li=i ff x xxxn 

Araneoidea ^0#F4 <Xi'MM^i'W]<Xi^^i7)—'0 b Xti \^%h (Eberhard, 1982) „ 3 ') 

/ y"xi±yfm±nmmi¥^xh^fz7}<, ?^7K±--i:^feffiigH^te±ti)®etcfcv^T, >kmiz 
S7RlS±Sta)St-< <, k(r>mmi:mit^k:X^fzyxt^l^ilfz. 

m m 

3') / yXcr)mM'&<,z-o\-^xm^Lfz„ zmyxii-i&XWXizmi:^''), zZ'ocoW.XTi.^titz, —ol±!®|(75ji 

SI5i7^itA&XFo/7 7K¥niHT'A '), -ffico—3|±*7^fi^l7l±7R¥raB/J:'*n 3 TTRStcilLt 

y:LX, 3 :7*t7lcHi<7)iS*tcl±^ < 3 zi '^Xfz 

yxii, zL^S^it 3 zi^^tXifJHzai-^XXfkiWWrl, ^rihCOXTki'/t>i>ihfZo X rkxn>h>X,iofth 
b, MMmx>3 3m±myK±izpf-Mthfzsf)iz, zcom^n'Mmtkit^fz, 
mmm, 'MmmmiomxizmmirLfz. »iS*ii±7KB±7)j:bK6Dffiv^i:i^(7*fca/-:*^ 7R¥raii±7K7) 

A/io 

ztih'xzttx, 3ijT'7A(±nfflit(cEi37itL, mxmmzmikLfzxxxxi,t^xhnfz, 

?i m k m 
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